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
& 12	 34 5   	
 	+	   5   
 +	    "	    	#  
	 		   	      !  

	%	

                                                    Gráfico No. 1
                                            Efecto riesgo sistémico 
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Gráfico No. 3 
Esquema de cálculo modular del SCR 
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Gráfico No. 4 
                             Valor del reaseguro bajo solvencia II 
Función Tradicional
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Reaseguro del exceso de los siniestros más pequeños hasta un 
tope de siniestralidad
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Excedente del coste medio relativo 
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3.2 Enfoque Financiero 
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3.4 Matriz de reaseguro
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4. Análisis comparativo entre el seguro y 
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4.1 Similitudes entre el seguro y reaseguro
Transferencia de riesgo de seguro 
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5. Gestión y estándares para la elaboración de 
una estrategia y programa  de reaseguro 
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5.2 Fundamentos para la elaboración de un programa de
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6. Evaluación de una estrategia de reaseguro: 
caso práctico aplicado a una empresa del ramo 
no vida 
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6.2. Metodología para el cálculo del capital requerido y la
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6.3 Análisis de datos de variables predeterminadas 
Tasa libre de riesgo, costo de capital, primas 
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Variable Valor
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Supuestos Generales (€)
Cuadro No. 2
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Parametros de simulacion
Cuadro No. 3
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Parámetro 2
Parámetro 3
Umbral 
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Primas brutas y distribuciones de siniestros (€)
Cuadro No. 4
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Correlación 
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1 2 3
Industrial     
pesado
Industrial     
terciario
Industrial     
masa
1 Industrial pesado 		; 
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2 Industrial terciario 
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Portafolio
Matriz de correlaciones de siniestros
Cuadro No. 5
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Programa de Reaseguro  
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Características de programa de reaseguro No. 1 (€)
Cuadro No. 6
Cuadro No. 7
Características de programas de reaseguro No. 2 (€)
Cuadro No. 8
Características de programas de reaseguro No. 3 (€)
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6.4 Análisis de resultados
Capital requerido  
/# $!>,	&.!$.$&
.!@!$($0!A	

!&$&
!#&&$$&!&!
)*+!$/#4,.$.!$4$&
  !&! !  
	 			 $. 4 (! ,
0$  & $ .  !! !  $ $!
!$)		*2&$&!%2		

/4$'&+!$# .+6!
&!8!!$&#&$$% !
&$$$)
* $'!.&!!!$.
 !!"$+6!$8&.
$&!#7!&!0$.&$
 ',&,#&!!!+
6!8&$%'.#!&0 #

5 (&$!&!&!# .$&
 .!  !$ !'$    )* $ ! '
0 #&.& &!! )*"
$#'#  #   $!  + 6! &!8 
$$&.7$0$%!$
 !!

<!&0$$$%!3
'0 #!$.!$&!$'!
'#$ !+6!&!8
 # ! 0$$%   !$$% ! $& .! , 
!   !  $&$% ! !0 + !
$B$#&$.!#,#0$!
 ! 0$$% &. $# $  ! &+ / !#
!$.! 0$$%&,!!27&
!

9(!!&!0.$!/ $CC
!!!.%&$+!$'
! 7!$$.!$&
 

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Cuadro No. 9
Capital requerido por tipo de programa de reaseguro (€)


Capital Requerido
Industrial     
pesado (1)
Industrial     
pesado (2)
Industrial     
pesado (3)
Industrial     
terciario (1)
Industrial     
terciario (2)
Industrial     
terciario (3)
Industrial     
masa (1)
Industrial      
masa (2)
Industrial     
masa (3)
Sin diversificación
RaC bruto 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Con diversificación
RaC bruto 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 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	 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Capital requerido por línea de negocio y tipo de programa de reaseguro (€)
Cuadro No. 10
 
Análisis del costo del reaseguro  
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Cuentas Total (1) Total (2) Total (3)
Primas +,+  ,-.+//  ,/-/-.,.- 
Primas de reinstalaciones XoL +0,0/  ---0.++  0,, 
Comisión provisional 1 1 1
Comisión variable 1 1 1
Ganancia/pérdida compartida 1 1 1
Recuperaciones /,/0 .,//. -+/.0,
Resultado técnico de reaseguro -/, .+- .,+/--
Pérdida por retorno financiero 0,+  //.,0-,  ...0, 
Resultado combinado de reaseguro -.+,0- +,-+ -+/-0,
Impacto en ingresos por impuestos ,.,/.0  ,0/+,  +++- 
Ahorro de costo de capital s/d ,,/.- ,/,- ,/+.+,0
Creación de valor s/d -/.- ,-,--,+ ,,/++
Ahorro de costo de capital c/d +/0/.- 0-,/0 0,0/...
Creación de valor c/d +,,-+0 +// +.,+,.
 2(
344
 2(
344
 2(
3044
5
67
	6(
Análisis del costo del reaseguro por tipo de programa de reaseguro (€)
Cuadro No. 11
 0

Cuentas
Industrial     
pesado (1)
Industrial     
pesado (2)
Industrial     
pesado (3)
Industrial     
terciario (1)
Industrial     
terciario (2)
Industrial     
terciario (3)
Industrial      
masa (1)
Industrial      
masa (2)
Industrial      
masa (3)
Primas 00,-  //.,  ./0-/.  0,,-  /.0/  0/0/,  0.-,0/.  00,-0/,0  0///./ 
Primas de reinstalaciones XoL 0+,/+/+  ./0,00  0-++.,  00,/  0,--,  +.0,  ,,+++  .0/,-  ,.--- 
Comisión provisional 1 1 1 1 1 1 1 1 1
Comisión variable 1 1 1 1 1 1 1 1 1
Ganancia/pérdida compartida 1 1 1 1 1 1 1 1 1
Recuperaciones ++.+,.0 +,0,.-, 0,0+ -.+ 0//0 .0/- +,0- 0/-+0 ,.-/
Resultado técnico de reaseguro 0-,,.,- 0/+. /,-0- 0/+-  //.  /.+/-0  /0/-/-.  //+/  //-/.0. 
Pérdida por retorno financiero -+  +,0-  /0,  0--+,0,  0-/0  ./  ,++,.0  0+,,./  /0,- 
Resultado combinado de reaseguro 0,.+ 0../ /+.0/ -,0  +0++-  0./0-  /+.-  0,.0/  -++. 
Impacto en ingresos por impuestos /0/-  .,,0..  .-//  0-,0. ,,+0 0/-0 ,//.+ .- 0+,-
Ahorro de costo de capital s/d 0+/// ,//..,0 0,-.0 /0. .00,. ,0+,- ,00/-/ +,+0- 0++
Creación de valor s/d ,,-/+, +-+,0+,+ +,/-0,+ /,,-  ,-,+  ,.0+  ./+,0 ,0-.0 ,0+,+,
Ahorro de costo de capital c/d -++-,/ 00-+ ,+.,.00, ++,. 0-./+0 ,--/ //--+-+ .//,+ -+.
Creación de valor c/d +-0 +//0., 0-//0- -+00/0  ..+0  ,,-.+0  ,,0-. /0+,-/ /,/-+
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Análisis del costo del reaseguro por línea de negocio y tipo de programa de reaseguro (€)
Cuadro No. 12



Análisis del beneficio de la entidad aseguradora  
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Cuentas Total (1) Total (2) Total (3)
Primas brutas -// -// -//
Costos de adquisición .-0,//  .-0,//  .-0,// 
Pérdidas brutas ,.++  ,.++  ,.++ 
Gastos generales 0,..+,//  0,..+,//  0,..+,// 
Resultado técnico bruto --++  --++  --++ 
Resultado técnico de reaseguro -/, .+- .,+/--
Resultado técnico neto /00,, -000-/ --,,.+
Retorno financiero ,0+00.+ ,,0-0+ ,-+-+0
Resultado combinado ,-0., +/-..+ ++/-..
Costo de capital s/d ,  +--+/,  .+,-/+++ 
Resultado económico combinado s/d 0+//  /.+-  -0.,+, 
Costo de capital c/d /0.00  .0.//+  ,0,-,. 
Resultado económico combinado c/d ,/,,/ 0,// ,../ 
 2(
344
 2(
344
 2(
3044
5
67
	6(
Análisis de beneficios de entidad por tipo de programa de reaseguro (€)
Cuadro No. 13

 +

Cuentas
Industrial     
pesado (1)
Industrial     
pesado (2)
Industrial     
pesado (3)
Industrial     
terciario (1)
Industrial     
terciario (2)
Industrial     
terciario (3)
Industrial     
masa (1)
Industrial     
masa (2)
Industrial     
masa (3)
Primas brutas ,// ,// ,// +.+.// +.+.// +.+.// +-/,-0-// +-/,-0-// +-/,-0-//
Costos de adquisición --0+///  --0+///  --0+///  /.+-,/  /.+-,/  /.+-,/  ./,,.-0/  ./,,.-0/  ./,,.-0/ 
Pérdidas brutas .++-.  .++-.  .++-.  ....  ....  ....  +.,,  +.,,  +.,, 
Gastos generales /,///  /,///  /,///  .-.//  .-.//  .-.//  -0.//  -0.//  -0.// 
Resultado técnico bruto -0  -0  -0  ,,..  ,,..  ,,..  .,,++- .,,++- .,,++-
Resultado técnico de reaseguro 0-,,.,- 0/+. /,-0- 0/+-  //.  /.+/-0  /0/-/-.  //+/  //-/.0. 
Resultado técnico neto ,,00+ 0/.,-+, 0-+0 +0+,.  000.  ,00/  .,-+.. -,,.00- .+.+,0-
Retorno financiero .,.0 .++0 .-+,0 ,0+-/ ,.+.0/, 0,0, /-/-/0 /.,.,0+ -.,+-
Resultado combinado -+-0,. ,/. 00,. -,  /,-0/-0  .0+..0  0//,,/0/ .,0,0/- 0/0,/.+
Costo de capital s/d ,-+  000-/  ++/-/  0.+  -//.,0  -0/,  /++/  00+-.,-  +--, 
Resultado económico combinado s/d ./  +++  /-.-.-  ./-0,-  -,/0.  -+,-,/  /++0./ +-00,0 0.-0
Costo de capital c/d ,...  -0,  ./  +00+.  +--/  ,//+  --.,0  .,+-,/  /+++/- 
Resultado económico combinado c/d ,++0.- 0/---  +/0-0  ,0./  ,00/0  ++++-+/,  ,-.- ..--+0 /,.0//.
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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Análisis de beneficios entidad por línea de negocio y tipo programa de reaseguro (€)
Cuadro No. 14
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Volatilidad 
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	/9 

Cap Bruto Cap Neto
Mean --++ /00,, 
Standard Deviation ,00/+ 0+0.
Median ,,.+-  0,,,/ 
Min 0,-+  -.+,00 
Max --,0,+ -+/,+/,+/
1st percentile 0/-/.-0  ,+,0,,0 
5th percentile /-+-/+.  -+.+0. 
10th percentile -++,00  /,/-,. 
20th percentile 0,.+,,.0  -/.0. 
30th percentile ./+,,  ++//0/+ 
40th percentile .-,..,.  0-,.,- 
50th percentile ,,.+-  0,,,/ 
60th percentile -,0,/  ,+//
70th percentile ./0, -/
80th percentile ..0-+. +0+0+
90th percentile .0..0-,- ./++--
95th percentile 0+--++., .-,++/
97,5th Percentile +++/+ 00./---./
99th percentile -//-//, -,,++
99,25th Percentile -0./, --,+00.
99,5th Percentile .0,+- /0.0.
99,75th Percentile /00.+ 0+,.0
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Gráfico No. 6
Requerimiento de capital bruto y neto por frecuencia (prioridad € 2 MM)
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Gráfico No. 7
Requerimiento de capital bruto y neto por percentil (prioridad €2 MM)
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
Cap Bruto Cap Neto
Mean --++  -000-/  
Standard Deviation ,00/+  -0.0. 
Median ,,.+-   0--+.-.0  
Min 0,-+   0,--+  
Max --,0,+  -00,00 
1st percentile 0/-/.-0   .,.+/  
5th percentile /-+-/+.   0+0+0  
10th percentile -++,00   0/  
20th percentile 0,.+,,.0   -.--0  
30th percentile ./+,,   +-/0-+  
40th percentile .-,..,.   ,,,.,0+  
50th percentile ,,.+-   0--+.-.0  
60th percentile -,0,/   -.-,/ 
70th percentile ./0,  /0., 
80th percentile ..0-+.  ,0.0. 
90th percentile .0..0-,-  /0.//0 
95th percentile 0+--++.,  ,-++ 
97,5th Percentile +++/+  ,+--/+ 
99th percentile -//-//,  /,/--.+ 
99,25th Percentile -0./,  -./.-,/ 
99,5th Percentile .0,+-  .0.//+ 
99,75th Percentile /00.+  //-,/+ 
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Requerimiento de capital bruto y neto por frecuencia (prioridad € 3 MM)
Gráfico No. 8
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Gráfico No. 9
Requerimiento de capital bruto y neto por percentil (prioridad € 3 MM)
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
Cap Bruto Cap Neto
Mean --++   --,,.+  
Standard Deviation ,00/+  ./--00, 
Median ,,.+-   +00  
Min 0,-+  +./0+. 
Max --,0,+ .//++,
1st percentile 0/-/.-0  -///.0, 
5th percentile /-+-/+.  000 
10th percentile -++,00  -0-.0., 
20th percentile 0,.+,,.0  --,--  
30th percentile ./+,,  ,-/0-/  
40th percentile .-,..,.   0//,/,  
50th percentile ,,.+-   +00  
60th percentile -,0,/   ,..0.+/ 
70th percentile ./0,  /+ 
80th percentile ..0-+.  ,,0- 
90th percentile .0..0-,-  0--/
95th percentile 0+--++.,  0.+,.
97,5th Percentile +++/+  --+-.0
99th percentile -//-//,  -/0
99,25th Percentile -0./,  0,-/./-/
99,5th Percentile .0,+-  ,0,-,-.
99,75th Percentile /00.+ //+0/,.00
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Gráfico No. 10
Requerimiento de capital bruto y neto por frecuencia (prioridad € 4 MM)
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Gráfico No. 11
Requerimiento de capital bruto y neto por percentil (prioridad € 4 MM)
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Comparativo requerimiento de capital por tipo de programa de reaseguro por percentil
Gráfico No. 12
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7. Conclusiones y recomendaciones 

 	
  	 

 
 	
  

 
	 
	

	

	 
   
  
  
	 	  




	






	

		


		
		
	

 


	
	

		!!			



 
  
 ""  #
 " 
  
 
   

  $% 
 	 		 
		  
 


	

 &
 	

  
 
 $
 
 &"'# 
 


(


	

	


  
	  
 ! 	 	
  
 
(	  	
		

 

	
$	$
	


 	   
  
	 
	 
	 
	 
	

	  

)




		!
   	 
 
 

  

 

	
%



		
	

*


%$



	




		
	
(	  
 
 
	

 ! 		  

+
    	 		
	  	 	% 	  
,  +- #

  	
 )  +
	  

$




*
 

%  	 

	 	
 
 





	 
	!	$		
 
	%



  

	 
	 

	  
!	  
	 	
 
 
% 	 ,
	-  ,	  -  
 	
			!			
	
				
)	
	
	
	


	

		




	
	)
	
	

()	

		
	
	
	
(+	



	 
  
 

 % 
 
  )
  	

 

	 
	 
	   	 
	  		% 
	$    	 
 	 		  $  	 (	 
	  
	 %
	 
 +	% 


     	
)	 	 	 	  	  	  	! 	

!

	
			



	%

	
	$



*
 

%   

  
	  
	
	  
	
$
			
					%
%

	 	
	  %  

 
 %  		 	
	 

	

%				
	
	

 .
 	   
	 	
 

)	
	 	
	  


	$
 	

)	
			

	


	 	
 

 
 	 
	  
 

 


%	



# 	 


  
 
 	
 
	

  
 


+
  
 	%  		 	
  	  		%
 
$
 
 
  
	
  
  
  	
	   
  
 
 
  
 ""  
 



	
			

	(


	


*
 	%  
    
  
	 !  	
	 	
(	 


 $

  
 
	% 
 	  
	

	
	

	
	)$



	


	
	
			
	




	 
	

		    
 		

 	
  )
   &

  	   
	 

	 	
   +	  (
	   

		





*

%
""



		

	
	 		  
 	% 	
(
   
	
  	

 
	
	!	+	
		!
(
	 

/ 
  
	
	  

  
 
$
 	
	  

 
 	  	 +  
	
$	  
	  	 !	 		 
    !	

  
 
%  

  	 
 %  




	$
%




#

 
	
	


)
		

 

 +	% 
 
	 		 
	  

	%$	 	

   
  
 
 
  
 "" 
	

	
 $

	
  

  	  
 

  	 	
	 

 $	 
$
	


$		
	

	
	
)
	



	


	

	!	
!		%
 
 	

  	%  

		 
	 		 
( 	!

		$	%			

%
		  	
 0'12 3  ! 	
 
 
 	
$	  
  


	 	

	  
	  
$
 	 
! 
 

% 	 $

 $

 





 
  	 
	
	 	 +! !	 
!  	 	
	





			!




!		   
   	 

	  	

 		 
 	
 4
			


	

	




	
,
		-	
				%



5 
	

)	
	
 
	
	 $


 ,
$-

 
		
 
$


	
	
#	


	
	
	

	
	$	

 
	 	
 
	 

  
	 
	
  $
! 
 $

  !    



	$	(
		

	
	
 6
 
Bibliografía

Libros
	
 !"#$%&'!% !())'"*
+,%	)
-./("0$"1221+ #$%)/%3!4%! + 
#$%&)

Artículos, conferencias y otros 
		56 6/6	6	 
 78 
 47 	
",9+!%+"$%:"!%! !:! $!+ !";%,$%!"+%!"#$%+
!"#$%!+%" %<!%" =  ! ! +!+ + "$" %!"#$%!+%" ",9+!% +
$%:"&6)>1221)
		56 6/6	6	 
 78 
 47 	
%"'9""+#$%"="$,+ #3!&,$;%122)
		56 6/6	6	 
 78 
 47 	
“Guidance paper on enterprise risk management for capital adequacy and 
solvency purposes”, Guidance Paper No. 2.2.5, 2008.
		56 6/6	6	 
 78 
 47 	
“Standard on Enterprise Risk Management for Capital Adequacy and Solvency 
Purposes”, Standard No. 2.2.6, 2008.
'("?!#",+ %!"#$%) $,+:",!+ !"#$%!+%&
!",%
%+,+!+"	"#$%!+%!"=@!%!"7:%"+!++
'!% !122A2) 
// @ 7	6 67	6 	6
 7	/6	
66 78  “Report on its fourth Quantitative 
Impact Study (QIS4) for Solvency II”, November 2008. 
/ 	 ?%+ ! #", +  %!"#$%) %",:! +  	"#$%!+%&
!",%
%+,+!+"	"#$%!+%!"=@!%!"7:%"+!++
'!% !122A2)

// “The Strategic Implications of Solvency II: Consequences and 
opportunities arising from Solvency II”, 2007. 
' 4 $B< = ,%" “Enterprise Risk Analysis for Property & Liability 
Insurance Companies”, Guy Carpenter & Company, LLC, New York, 2007. 
7	6 6 “Study into the methodologies for prudential 
supervision of reinsurance with a view to the possible establishment of an EU 
framework”, 2002. 
6/CD764,"=" $" !!+!,!! :!4",
?,:!+ !<;)!=122)
4	E		6@%!"122 :!="$""$!"!%! 
%!"#$%& FF $,% ,%$% + !"#$%" 6 !+%+
122)
:",#!%!,:!,%,+!+"	"#$%!+%!"	 ,%+$
! !"#$%&!+%+G)
:",#! %!,:! ,% ,+!+" 	"#$%!+%!" 	 ?%< H
GI :!= ,% ,%+%"#"),"=%9,!&122G)
J6 ;%, %+:9"  !+ 8+!  (! + + "#" +
%!+=%0+,&+,%! 	% '!% !@;%%122I)
 I
	@	7D	 K!+%“Final Report of the Committee of Wise Men on the 
Regulation of European Securities Markets”, Brussels, 15 February 2001. 
D 4  " %!+ + !"#$% A:+!) 8" +  !"#$%!+%&
FF$,%,%$%+!"#$%"6!+%+122)
768/!$,*$"!%#!%,! “Reinsurance in the era of Solvency 
II”, Solvency Consulting Knowledge Series, February 2009. 
7647 (!*<*" , Chief Risk Officer, Interview, august 
2008. 
-.@7/7!%3!("07!!%K<!! %!"#$%?!%
 !<+! +!+?,%"B&4%!+"#"!?%6H1)
/74	 $" 4",! + #$%" 6! 8+!& ",,$, + @%<!!
	,$!%! %,$#! 122>)
/74	 $"  :! & !",%  
% + ,+!+"
	"#$%!+%!"=@!%!"7:%",!,+'!% !122A2)
L- 	%,$% 4", +  !"#$%) %",:! +  %%+% +
!"#$%!%"&!",%
%+,+!+"	"#$%!+%!"=@!%!"
7:%"+!++'!% !122A2)
		E 8.		 @) (!:% !,<9,! +  !"#$%&   +
$; !" +  
!%,!<, + !,<9,! <! @!%! =
	,$!%! 6HG7:%"+!++'!% !)
M %!"#$%%%! =%%! &.$%*>)
M,%+$! %!"#$%&)
M!" :!+!"#$%!+%"A:+!$!;N"O$+!+O$ ;%
,%"#$%+!+=%,!; +!+&#<!6HP1222)
M , “The economics of insurance: How insurers create value for 
sharehorlders”, 2001.
M!%!<!+ !,%!"?%!+%"#"&#<!6HP122)
M, “Reinsurance – a systemic risk?”, Sigma Nº 5/2003. 
M , “Understanding reinsurance: How reinsurers create value and
manage risk”, 2004. 
M   :!  $?O$ ,#%!+ +  %"# !%! !"#$%!+%"
$%"&)#<!6HIP122G)
M , “Solvency II Standard Formula: Consideration of non-life 
reinsurance”, Focus report, 2009. 
/	'6!""< "6#%+)!+<$"6$:!D%B122>)

Web consultadas 
*,,PPQQQ)!,$!%")%#
*,,PPQQQ)")$
*,,PPQQQ)%?%$<)%#
*,,PPQQQ)+#"?)<*)"P",%P" :!1)!"
*,,PP)$%!)$P,%! R<!%B,P"$%!P+KR)*,<
*,,PPQQQ)?!" +!)<
*,,PPQQQ)!"Q;)%#
*,,PPQQQ)!)"
*,,PPQQQ)B<#)<
*,,PPQQQ)<$*%)<
*,,PPQQQ)Q)<
*,,PPQQQ)"Q""%)<

 
Anexo
Formulación de metodología de cálculo del capital requerido y 
generación de valor del reaseguro 
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